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The semiconductor has an optical absorbing layer (22) that detects 
signal light emitted perpendicularly when inserted into the surface of 
a substrate. A planar light receiving component consisting of a 
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The reflection factor -of the- mirrdr structure is controlled by a 
reflective prevention film (36) based on the light incidence of 
external signal emitted from an optical fibre (37) inserted into a 
circular slot formed. 

ADVANTAGE - Provides compact and inexpensive bidirectional 
transmission module by using light receiver from planar semiconductor 
device . 

Dwg. 1/6 

Title Terms: SEMICONDUCTOR; LIGHT; TRANSMIT; RECEIVE; ELEMENT; OPTICAL; 
SUBSCRIBER; SYSTEM; REFLECT; PREVENT; FILM; CONTROL; REFLECT; FACTOR; 
MIRROR; STRUCTURE; LIGHT; INCIDENCE; EXTERNAL; SIGNAL; EMIT; OPTICAL; 
FIBRE 

Derwent Class: U12; V07; V08; W02 
International Patent Class (Main) : H01S-003/18 
File Segment: EPI 

Manual Codes (EPI/S-X) : U12-A01B1B; V07-G10C; V08-A01A; V08-A04A; W02-C04A5 
; W02-C04B1 




THIS PAGE BLANK (uspto) 



(i9)B*®mff (jp> < I2 > & PI # Hp & (a) n\wmbMkm8f} 

WM¥8- 111559 

(43)&WB ¥1*8^(1996)4 ^30 B* 



(51)IntCl.' -NME? /rrtfiSSff FI R*S^«0f 

HOIS 3/18 



t*5t£tfcBa«m?i 

(22)tt»B ¥^6^(1994)10^ 7 B *£f5=fttBK*>i>BB«iRr#IBT@ 6#ifi 

(72)58H# iEA 

«SC»B^#*^'5-a 1 THZ80#flfe 

(72)56W# ^ 

*3#l5ffl#3f#*J8jyii 1 TB280SJ& 

(72)3S9i# it #r 

*^«B^m*^^a 1 TB280Sftk 

(74)ttSA #8± /Nil »J§ 



(54) mwazm *m&&&xm?x.zma 

(57) [gtf] 

«e 2 2 1 mmytz&r sfcaogitji 2 5 * l. la> 
r -i n 2 7 * @«-rs&»©P3j&««#ffi»HJ:© P - 



02 




—529— 



Bgft«StS#**¥iSftB©3fc!!ftJK3J*£ 
[11*914] M4t9l3|BttK>iraB!UU»R'Tl:«^T. 

[»*B7] M*4l6£««>*«fl:ftS«*?lc*to 

7WA£ll3rtS;fca©P]Jg©*£#U *©»*tf6 

mxm 8 ] 7 s*©¥*#^s^*^ fc*v» 
m&m 9 ] m$m i ~ 8 ©urnaMcefc©^^ 

[jft&Sl OJ s»##9g«©¥2S#IE£3fc*?tc:fcV> 
T. 5g3£i£fiff*.ktf3ftfcg#£9fe&&£?|f©M^ 

1] OiH*©#«*36S3fc*^lc* 



(2) #RW8-1 11559 

2 

##1. 3tfm»lf»D. 1. 5 5 /im»©M^tliK 

2) a*^i~i i ©n-f n»icett©¥9 

I ni -. ,Al.Ga,A5i-,P,JK (0£x^l. 0 
SySl. O^z^l) Oft64fttWtTllft£tl&i: 

[»*^ 1 3 ] mim. i ~ 1 2 ©tvm*>£es©¥9 

iO {M8£**?-K:isHT. a***«§7e*^©H-ffi©l^ 
-®<!!©*C. '>&< fc t> 1 m©«JEB«iD*fcttM^A 

m*©fc»©«anBii!£#i-5 z. tz&&t?z>¥m> 

V»T. K¥*ft£3#j)l7-©£#3fc©Affl9t®£«fi# 
[W#£l 5} m^JC©At«9ttlBl*<S«HrtSiiC^I»l 

fcRW««jg©liBic«3t«tet§)fetlig*R«fk:*rr5 

JMMMft&fttaHTOb-aT. ^ffi!©^3tA«flJ©R 
If ««»©£»$ t*WrJ-*#R*«r * 

M**l 6] Kftgtl 5SttO¥«fM«3KttVl:« 

50 1 7 ] K*g| 1 6 iB«©¥««:«S^gfi IC*S 

[00 0 1] 

^ [«H±©fiJffl^BF) *«Bj«3tffim»^. ftlc3fcjDA 
[0 0 0 2] 

[«*©»«] is*p©<sffl«is©38®fc(sa-y— tr^.'v 

©--X©iiS*^, HK£HSE'v©fif««J— tX©te?S 
XxA©i8a*tii*6tlTWS. ro->XfA-pfflH5 

50 [0 0 0 3] m&. fi»±.©BjiM»6, 3tlmA#^i'X 



-530- 



3 

ttl. 3*im-^jR^|SJ3tSISe«fl8i:t'blC. 1. 3 
/1.5m mfc6#a6#K«S8**fcfig3.fc:ftag£ 

[0 0 0 4] ffi*. ±«E1. 3/1. 5umi6fi#a^ 

-rsctiaaSTi&^fc. -*•£?. ieee phot 

onics Technology Letter, V 
ol. 4, No. 6, p6 6 0 (1 99 2) gfl«© 

«i. 3fc7r4rt&fcBM©ftV>SSaUt*Btt«Jll 

[0 0 0 5] . 

[»W>W**l/J:'3fc**BB) ±Ett*Jft#rTtt. 

1. 3/1. 5Mm»»8*l. 3tfm3dBte-&S«f 
©**B»fcLT. CXft©*WttM«tMl/'rir>«. 
£©5£SW)6»Sfitt, %7 74V , n*fMtt'&J:Dfc 
'h5!T»5^, «3mm. S3 2 6mmttt«*#V». 
£©3«I4. X^ft^Pa-JtoB £¥#©*« 3* 
&ftT*59. «»ft©«a#6Sfc*^fc;JtiHre* 

[0 0 0 6] *&, 8flMrv»ft¥*#l'-'!f£Smi 
T*S7* hy-f *-K*JM/W7*>Jy PBMUTV> 
4. £ ©^fttt 3 *7C©&tB*fri+At&®T& 0 . BSffl 
SfcBAAftW©?. tf*fcJ:CJtilMlc 

[0 0 0 7] *«tB©B«tt» 3t»tllB©^fc*BI<S 
iBUfc ttfl£»fc±ltofi<&fc>-fr^©IS8:]Ah?& 

[0 0 0 8] 

[»ia£#fcf*fc»©^R] *B9lTtt. JhRBBt 
AHfcTSfc*te. e^©At«lt*(RjAtS«S5rtSta* 

&fc*Bs»»isimc*v»T. mm* 

ftAW<H©EW«»ig©K$rtS*. Elt«lc*i8$£& 
AT* £ £ K J: o TfHWr-5. 
[0 0 0 9] *fc, e^£©Aia»A'lR)*<S«®rtSiS 

3 tlft ^Btt&©mc»%aiB«*T« t . 



) #M¥8-1 1 1 5 5 9 

AaracS3£Mft£CT«¥4M*B*&ft«BWH^ 

[0 0 10] ±822'T)©«3t«l6tS3t«l|fe-«:fl:V 

to**. ±E¥*#58^*^©3»t««A>&©B3Bfc 
. £*^*T*S3fc«*ESt«*lifi©^^*o*eto>5 
©tt?XA#fffcttJS0tMHlcS»-r«. »UE^60iU 
W3t±©¥**S«ICR*©ji*©^7 74 /ttBSTT 

%774rt©ift£&iM*«vm?naTis-r«. a% 

««©S83t it ft fcS%M*©«%tt Jfctf 1.3a m#3P 
©H-IMMrr* 0 . -tnj: 0 fcfii£fi#© 1.550 
m*#©OT«»«MT5. !n,.,.,AI, 
Ga,Asi ,P,« (0£x£l> 0£y£l, 0£z 
SI) iMWrcHMW*. Mffl©PIHI. fclt«^3fc© 
AfUltiS£»4E*f«l©l«3-Bt;:. «EWJD**U»4»^ 
Affl*8©«ffi«|j6&SRtt.5. 
v [0 0 11] ±Brofett»^ttfe¥W#ttS%*? 
£7is-tt*fettvHJy*xKi3eB-r&. * 
tl 6 * 4 V» tt*»©¥*fc|8§#3K^ © W-»R± lc« 
? f >W X / »J 5> y * fcu hi V> »4«?7*;t-f X * 

WBNMWLhlCA'f 7"»J y PfcaWWW*. 
[00 12] 

Wffl) ffi3XMfc*5>*-^©fl£U:tt, 1. 3/ 
l r 5 5*tm#KB*>l. 3<imlteWFAiBIMt3n 
**®K88£3>A-*Krr*£t, SA^k«^ft< 

[0 0 13] *JW0BS¥«#BS31E»7-T'tt. «B 

ftA$K<fc*RW«©K#f**feil»U s^««©n> 
K*lry7**5BtiHltP«i«fr6Cd:CJ:0. 
/i»3ttS3t««©(6)Ji^0n> La>*>gft8Eg«fcD'fe 

ftiWoflr^jittMi-recfcWT**. £ss 

©T. jBtfifclcBSSSIMfcU S««fKtt«BEWJD«Cj:») 
ft43fctftJKl. L^-bSfflftfiA^fefiScfi©!!^ 
Sa«f-5£t*tT**. 3SIC2&ra*©3EiSat£#« 

3 <i m*aS88*> 1 . 3 / 1 . 5 5 «ra»»Sg«p©)ClslB 
S«a<*ffiifcO. «Mjjltft]»t£>ft<. *Rfcf8«t^ 
*©T, n>Ai» hfcuaxfcffinx hft^afllt^a 

& ©3tt«* *fcJ6©5^«&#*#:»S«jR 

©<S«*B<5£i:*tr#5. 

[0 0 14] S6IC. frfiJ©^-ffi±lCfllffi*EH-r5 
£ i: »C «k 0 7 -f i'AUpffl ft 7 'J v 7*^ y T^Ut pjffi t 
fcO. S«fcR«©»S»«ta£il:«t»jllLa 



—531— 



(4) 

5 

tOOl 5] lm-,-,AI,GarAs]-»PiS0ft^ 

i. s summ®mnyt\z#iTmw\z?zzt& 
[ooi6] iTfmxst/u^^^K 

[0 0 171 7l/-«*fcHtvhU?^x«fc* 
[00 18] 

[0019] wm\ 

H1I4I ni-»Ga»Asi-,P, (0£x£K 0£y£ 20 

igisT^^o p - 1 n pss i ±£Gm&m%M&&& 

£J;D, n- I nP/InGaAsP±W£JIE5t&2 
^2 0^SS, n - I n¥ ±M9 y y H@3£0. 63u 
m. ££j&H;Lfc ( nGaAs PfS^#P®tlfcll n 
GaAsP/InGaAsP (Ag=1. 15/im) ^ 
®fi^#Fffitt®4£2. 5 MM* p-lnPW7 
^K(B5£0. 6 3 am, p-InP/InGaAsP 

±w^@^ita2^cj:rn r sf#®Kit«6fii np, i 30 

nGaAs P (A g= 1 . 2 nm) 
T&610 4. 2nm> 9 6. 2 nmt htz. 
#FfcttJI 4 <DftFfB}ZBEt&&$:lRAfc 1 n G a A s P 
£5nm* 1 nGaAs P (Ag=l. 1 

5 am) *10nmfcLfc. £ <D£mS^#FfStt@ 4 

vm&z&foi,* nxfGm&m%&t£&mz& d , 

MiWp-InP8 t n-lnP9, p-In 
P 1 0 (D&m£®&tiL&LTz. *<Q&, p - I n G a A 40 
sP (Ag=l. 2 am) uy$9 hlg7TWIffc£fT 
ofc. n^3>^h:fc£tf±8f^3Ett«2lcfcS6£ 

K S i O* 1 1 **J«U K^SiC^0pl!«ffil 
2, n£!tS®13, pitSH^MLfc. 

p - I n PSffi 1 »*U E&BfrltK 1 5 ZmfcisTc. 
[0 0 2 0] #^ffiWO¥##&g«*^01M X&5 
00amX500 amT»4. **T «t>«fi**tt 1 . 



&&B¥8- 1 115 5 9 

fc> 1. SummzttTZ&mBt^ pISiUch 
n$«& 1 3 *«ViT±ffl»JBEIMl2 lc««ftA"TS 

1.55 /* ntffccoaig nXtel d BWET* 
ofc* [sfttf-oT. aKTOiMXIiB 0 0/imX 5 0 0 

TZZtWZTz. £ft. mfijtmzA 1 ^fcMn 

1 - 1 - j A 1 1 G a, A s i - 1 P*&0ft£&*3M*:£flf^T 

[0 0 2 1] £fc&2 

S2liIni-iGaiAsi-TPr (O^x^l, 0£y^ 
1) *^-&^#«^*fflV^c*^^(0-^JS«C!)»fffi« 
iSBTfc*. P - I n PS«2 1 ±(C^r«^JBaffi^g 
SlCkD, 7>H-^InP/InGaAsPMlT 
#F3fc»«82 2£5 0H83* n-InP/I nGaA 
s P±&$>MK#8L2 3£2 OMtk n-InPl|^ 
7S>KJB24£0. 6 3/im, ItlOAfelnGaAs 
Pft&ftFMthft&l nGaAs P/T nGaAs P 

( a g = i . i5am) £mm?#pm&m 2s* 2. 

Smm. p- I nPT»£?y H*2 6*0. 6 3 a 
m, p- I nP/I nGaAs PTSS£@ES*&2 7£ 

2 5 MB, iKkflMU^. ::t, 

®2 2HInPBS|«:5nm, I n G a A s P #FB 
5nmT«j£3*U JbS£/gEit«2 3 fc^tTF U3>m 
KW»2 7(JInP, InGaAsP <Ag=l. 2 ti 
m) Wnfn**WT*5 1 0 4. 2nm, 9 6. 

2 nmi Lfc. ££«T#F»ttJ3 2 5 0#F*»W.IH 
MMfclnGaAsP^5nm, 1 n 
GaAsP (Ag=1. 1 5/*rn) £l0nm£L*:. 

tf»««HSUBjftftttlC«l: 0 , «i>?*VflNr?&£ p - 
lnP29> n - I n P 3 0 , p - I n P 3 1 0)£8& 
m&&&Vtc. p-InGaAsP (Ag = 

1. 2 um) h)S2 8T¥£ft;£fTo*:. nS 

K S i O* 3 2 fc»jfcU *a3R»ICJ: D p3JSffi3 
3, nS«ffi3 4, pfitt&3 AftlC. 

p - 1 n P&« 2 1 «rtU E Sf B&lkR 3 6 

[0 0 2 2] 7K^fl®4^X9bt»?CE)^X»5 
OOamXSOO *imT&*. *3fr7^)3BS»ftH 1 . 

L£V*©«8te5mA@Jn?<&-3£:. ^ 
^ffi^ffF^M® 2 2 WMW 7X^pfc« 1 . 

3 urn, 1. 5 5 uin»3R#lC#tTa9nr»S. - 

LT^SMTfcS^, 1. 3 Mm3fclC#LTS3MEflEfc 
tt»7 0%T^-pfe, 1. 5 5Mni3tOllDXHld 



-532- 



(5: 

7 

BSffiTfcofc. ife, £fi*?#F#«iRJB2 2©B) 

\tS 0 0 ftmx 5 0 0 nmta>rtir hTrtoffinx 
fc. flll£7G5lllCA 1 I m-.- j A 1 1 G a, As 

[0 0 2 3] 5W6W3 

£-<Mttfc*BW©-*teW©«j^T&.5. p-I 
nPS«4 l.tfc*f«^««M8)ffiS^KJ:r)> 7>P- 
7*1 nP/1 nGaAsP£«*?#Ftt»iRli4 2«: 

5 0««. n- I nP/l nGaAs P±g?#SR»« 
43£20JiJ»|, n- 1 nP±«£5>y FB4 4&0. 

6 3(im, SfcJPAfcl nGaAs PJB£#FJBiLfc 
£1 nGaAsP/I nGaAsP (Ag=l. 15a 
m> £fifi^#pflHSiJB4 5£2. 5«W. p-InP 
T«H£7>y HH4 6*0. 6 3«m. p-InP/In 
GaAsPTfflS0JPEtt«4 7&2 5m MS*ttBl< a? 
ft. ::t, *m«?#F^«iRH4 213 1 n PBSS 
S5nm, I nGaAs P#FB5nmT?lft&a*U ± 

«^ss»«4 3 axxrrmsmei4 7 » 1 n p. 

InGaAsP (Ag=l. 2«m) fc-tn-fn^R 
0T*41'O4. 2nm, 9 6. 2nmtLft. #S5 
?#F«ttH4 5 ©tfFHttflSISSfcaiAfc I n G a A 
sPS5nra, fcajBT** 1 nGaAs P (A g = 
1. 1 5 um) £ 1 0 nmtbft. x-j;9 1 >^KJ;»)± 

SlCtO, «St!ftS£»ji-CSSp- I nP4 9. n-I 30 
n P 5 0. p-lnP51 ©6B£mj*fil'fc. *© 
ft. p-lnGaAsP (Ag=l. 2«m) n>^^ 
h®4 8T¥fift£fTV\ 7>h*-7l nGaAs P 

(Ag=l. 4 urn) *=.fjm<R18S 2, n-InP 
3>*?hB5 3£t£gLfc. «fcj3>*?h»ifc©fc 
sb(D*VXyT>{fm\ S 10»5 4£JgJ*U AS 
j8f*KJ:9pSSffi5 5. nS*ffl5 6. nl««5 
7. pli*ffi5 8£»m,fc. gfttC. #7 7^6 0 
£B«T*fc*©P]JB©»«tBIMB±©p- I n PSfi 
4 1 KJWKit«5 9 £#f£bfc. 40 

[00 24] ^JIW 2 i|ij«&1$fta<# <=>n, 3 & K n 
SMHS5 7. p#**S5 8 Kffl/WTXfciflA •&;:,!: T 

[0 0 2 5] *J6W4 

ta4ia&«m©#«#BgftsRT*s i wtTx/H 

XT«J$3nfc*»|5]g8IC/vf7*U-;> K£8bfc*38?l! 
©-£J6*I©SliSH-e»*. 3 ©¥*#££#* 

^6 1 £S I SOS^H 7.6 2-7M$n^I<jlil 
¥&S£6 3CAuSn*ffl€«UT7'Jy7>y:/*it 
Ufc. *©«, 3t7r-f>t6 4S#*(*:»§3tlR^6 1 50 



fcPS¥8-l 11559 

S 

©RSM&ICBfcLfc. 1. 3wmS^|Rl^gj3l$ff-3& 
US*. J^fr£&*ftt*t#5tlfc. 
[0 0 2 6]£JS«5 

BB 5 ttnmm 2 ©¥*fc58£3fc!*^<L|g-S«±»;:S? 
x/HXfc*/ Ui^y ?«afcUfc#»9i©-gl;te{B|© 
±®0T*S. &«0J3©¥«<*:J6£ttfR-?7 1 m& 
Ufc&lC. I ni-.-, A 1, Ga, A s fc©<fr&4&*i»# 
i&ffl V>T« W W X 7 2 / 'J '> v 9 lC&$Wfcl/T 

JfcSftKtt#^xe^*->«j£ffl^fc. 1. 3umM 

1. 5 S/im3fc©j8ifio*|J*S60!|3 t^SST 

fcoft. 

[0 0 2 7] 5&J60J6 
0 6 tt*j|g0IJ 2 ©*MI#J82#5ii? £v H >J 9 jrzttK 

«^Lfc*56W©-£i60i|©ftift0Tfcs. fgifc^j* 

H&8SW3 tB«T*IJ. 8 1 tt^*{»«S?t*7-> 8 

ttttSldM3&Mrc*r>&. 
[0 0 2 8] 

[RmoMIUMRn] 

[0 1 ] *«W55JSW 1 eBS¥*fMB9%*7«>»nf 
Wifi0. 

[02] *B9J«ttfl 2 ttliaiPWHHBitiRTetf ■ 

[03] *SmiMM3<0Wa*m#SUkt!tM7'amW 

«iS0. 

[04] **M*JM44VVf 7*>J >y MMKRAltetig 

[a 5 j *%mnmw 5 ©* ju •> ? axg 

SMMLkMlfl. 

[06] *WMMm*toVVVy9XWM&*m* 
«S^*^©«Hi0. 
[fW©K9i) 

1 • • -p-In P&fi, 2- • -n-lnP/InG 
a A s P±g?£HR#8, 3 • • * n — I n P±SB?5 
>y HS, 4 • • • 3E I n G a A s P/ I n G a A s P^ 
5 • • • p - 1 n PT«^ 5 v H 
®. 6 • • • p - I nP/1 nGaAs PTSS^SSW 
ffl, 7-'-p-InGaAsP3>^i7 h@. 8 • • 

• p - ] n P7"0 5>£IS, 9 • • •n-lnP^DyJ' 
S, 1 0 • • • p - I nP^Ds/^S, 1 1 • • • S i 
Ok 1 2 • • • p$!«S. 1 3 • • • nS/ftd, 1 4 

• • • pMnm, 1 5 • • • 5WHf±K. 1 6 • • •% 

2 1 • • • p-lnPS«, 2 2 • • • 7> 
K-7* InP/InGaAs P*a«TF#F*®iR)B. 



-533- 



9 

23.- • -n-InP/JnGaAs P ±m^SRH 
2 4 * • • n- I nP±S5#7*/FJ§, 2 5 • • • 
II nGaAs P/I n G a A s P*£a^#FflH$ 
®, 2 6 • • • p-I nPT«£>7 5/FB, 2 7 • • • 
p-InP/I nGaAsPTffi#JB£ltS, 28 — 
• p- 1 nCaAsP3>^^ hjf % 2 9- • • p- I 
nP-fOy^m. 3 0* " * n — I n P^Py^B, 3 
1 • * • p — I nPyn^^g, 3 2- * -SiOi, 
3 3*-* pSVS* 34—- nUmiB, 3 5 • • ■ 
i>mnm* 3 6 •-• -ESfBfritR, 3 7 — -Jivr-I 
>t, 4 1 • • ■ p-lnPSfi, 4 2 * • • 7>F-y 
1 n P/ 1 nGaAs P*M*#F**«*» 4 3 • 

• •n-InP/InGaAsPiPIEm 4 4 

• • • n- I n?±®97y Kl* 4 5 • • * £ I n G 
a A s P/ I nGaAs P#«S^#Fi£ft«, 4 6 • 

MU 

0) 




:6) »BM*8-1 11559 

10 

• * p - I nPT8S^7^Hg, 4 7- • * p — I n P 
/ \ nGaAs P~FfiJ*JiKtt«> 48- • • p - I n 
G a A s Pn>9# hi. 49' • «p-l nP^ 

5 0 • • • n - I nP^Dy^Iv 5 1 • • • p 
- I nP^Oy^S. 5 2— • ^n^JKiRttJB, 5 3 

• • • n - I nP3>^£ hJB, 54 • • • S i Os> 
5 5 • • • pi|| t 5 6 • • • n^ma. 5 7 * • • 
n^ftffi, 5 8 * • • p9*& 5 9 • • • KttBfrlt 

6 0 • • -»7rm 6 1 • • -£Jttq2 0)¥4l 
10 #«53t*^ 6 2 • • • S iX<Z)«?7VtfX. 6 3 

• • 64- • 71- 
•*»«2<!>*»»5BB16*^ 72 • • • ins-,., 
AliGa^sSSfjyHX, 73— • #*f*BI 
Btt, 8 1 • • tmWetfb*!-* 8 2 * — 4 X 4 

[H2] 

E12 



37 




[H3] 
B3 



[04] 



